Approved for public release; distribution unlimited A series of 20 chemical compounds used by the Air Force were evaluated for acute toxicity effects to establish safe handling guidelines. Skin sensitization potential, irritation effects and LD50 doses were determined for most of these materials.
Of the compounds tested, nonyl phenol caused a skin sensitization reaction in 18 of 20 animals dosed and 1,4-dihydroxyanthraquinone which did not sensitize many animals, produced a very severe reaction in those affected. A preliminary search of the literature and manufacturers information failed to reveal any published documentation describing acute toxicity of these materials and it was, therefore, necessary to conduct a series of tests to evaluate the potential toxic hazard to personnel handling the materials.
DD
Acute toxicity and irritation potentials were evaluated by using the following tests:
1.
Single dose oral LD50 in rats and mice. 2.
Primary skin irritation in rabbits. 3.
Skin sensitization in guinea pigs.
Unfortunately, the supply of some of the materials was limited necessitating a prioritization of the tests performed. 
MATERIALS AND METHODS

ANIMALS
Male Sprague-Dawley rats weighing from 200 to 300 grams and male ICR mice weighing from 25-40 grams were obtained from Harlan Industries, Inc., for use in the LD 5 0 determinations. Female New Zealand albino rabbits and male Hartley derived guinea pigs were obtained from Sweetwater Farms for use in the skin irritation and skin sensitization studies.
ACUTE ORAL TOXICITY -LD 5 0 DETERMINATION
As a preliminary screen for the test materials, an oral dose of 5.0 g/kg body weight was administered to two rats. If no mortality occurred, the material was considered not to be toxic and no further oral toxicity tests were conducted. If mortality occurred, an oral LD5 0 was determined.
Solutions of the materials were prepared with corn oil or propylene glycol and administered in geometrically spaced doses using syringes and special oral dosing needles.
Animals were fasted at least 16 hours prior to dosing to allow for a more uniform absorption of the material.
Animals were weighed at the time of dosing to determine the proper dosing volume.
For LD50 determinations, groups of five rats or mice were used per concentration.
Animals were observed for 14 days after dosing. Any deaths occurring during this period were included in the final mortality results.
The moving average interpolation method of Weil (1952) was used to determine the LD50 and 95% confidence limits.
The following criteria, as published by Back et al. (1972) , were used to classify the materials. Six rabbits were used for evaluation of each compound.
The dorsal area of each rabbit was clipped free of hair 24 hours prior to administration of the compound, thus allowing irritation from the clipping process to heal. Equal numbers of exposures were made on the intact and abraded skin.
Abrasions were minor incisions through the stratum corneum which were not deep enough to disturb the derma or to produce bleeding.
The materials were applied in quantities of 0.5 grams for solids and 0.5 ml for liquids.
Each site was covered with a 1 x 1 inch piece of surgical gauze two layers thick followed by a 4 x 4 inch piece of Elastoplast adhesive tape.
The entire area was covered with rubber dental dam and secured with more Elastoplast tape.
The rabbits were then fitted with leather restraining collars to prevent disturbance of the patch area.
After 24 hours, the collars, dental dam, and patches were removed.
Any reaction resulting from the test material was evaluated at this time and again at 72 hours post application using the method of Draize et al. (1959) .
SKIN SENSITIZATION
Twenty male albino guinea pigs were used to test the sensitizing potential of the materials.
The sensitization test was started on a Monday when the guinea pigs were weighed and closely clipped on the scapular areas.
The material (0.05 ml of a 0.1% dilution in peanut oil) was injected intradermally into the upper right scapular area of each pig.
A similar injection of peanut oil alone into the upper left scapular area served as a control site.
Readings were made 24 and 48 hours later.
Doses of 0.1 ml of the same dilutions (freshly prepared) were injected into the clipped dorsal lumbo-sacral areas of the guinea pigs on the following Wednesday, Friday, Monday, etc., until seven doses were administered.
Care was taken to insure that the repeated doses were not injected into the same site.
The guinea pigs were rested for three weeks (incubation period), weighed and given a challenge dose of 0.05 ml of the 0.1% dilution of the test material into the lower right scapular area.
A control injection of the vehicle alone was also administered into the lower left scapular area at this time.
The reactions were read after 24 and 48 hours.
The grading system is designed so that the intensity of the skin reaction is represented by a proportionate numerical value and also that any reaction elicited by the vehicle (control substance) is subtracted from the reaction elicited by the test material and vehicle combined.
The product of the width and length of the wheal (in mm) is multiplied by the following reaction scores to determine a final grade: 0 = needle puncture ("np")-no wheal 1 = very faint pink (I'vfp") -no value for this reaction 2 = faint pink ("fp") 3 = pink P 4 = red ("r") 5 = bright red ("R") 6 = edema -<1 mm in height ( Ifell) 7 = edema ->1 mm in height ("E") *8 = necrosis -<1 sq. mm ?In??) *9 = necrosis ->1 sq. mm tiNyt ) *The product of the width and length of the necrotic area multiplied by 8 or 9 is added to the numerical value of the foregoing reactions that are present and calculated in the same manner.
As a characterization of the sensitizing response which may be expected from exposure to the test material, the final grade was compared with the following categories.
Final Grade Sensitizing Response
0-25 None
26-99
Mild 100-200 Moderate >200 Severe
The sensitizing potential of the test material is estimated from the number of animals giving a response with a final grade of at least 25. The scale for this estimation is shown below:
Number Sensitized (N=20) Sensitizing Potential
1-3 Slight 4-10
Moderate 11-20 Severe
RESULTS
The results of the acute oral toxicity data for the 21 materials tested are given in Table 2 . Most of these chemical compounds are categorized as below toxic by this route of administration. When partial mortality or no deaths occur atthe 5000 mg/kg dose level, no further testing is conducted since larger doses cannot be loaded into the gastrointestinal tract. With guanidino salicylamide salt it was necessary to form a paste with corn oil and we were unable to give a large enough dose to cause any deaths in CF-i mice.
The rats used for oral dosing were Sprague-Dawley strain received from Carworth Farms. Only two of the compounds produced an irritation at the 24 or 72 hour readings.
Salicyl amino guanidine treatment resulted in slight erythema and edema in three of the rabbits at 24 hours. Examination at 27 hours postexposure showed that the edema had generalized over the patch location and that five of the six rabbits had developed coriaceousness. One week after the exposure the "leathery" patches of skin had fissured and had begun to peel off.
The primary irritation index score was determined to be 1.6, characteristic of mild irritation.
However, the score is based upon edema and erythema results with necrotic development not being considered.
In view of'the tissue damage which.resulted, the material should be considered a moderate to severe irritant.
Phosphonate salt produced slight erythema and edema at 24 hours.
The edema had reduced at 72 hours, but the erythema was still present. The primary irritation index score was determined to be 2.4, thus classifying the material in the mild to moderate range.
All other compounds were found to be nonirritating at 24 and 72 hours postexposure examinations.
Many of the liquid compounds apparently reacted with the adhesive of the patches and caused localized reactions.
However, the reaction under the gauze patch was nil, thus the classification of nonirritating.
Skin sensitization and sensitization potential data were determined for Hartley strain guinea pigs.
The results of these determinations on 17 compounds are presented in Table 3 . The categorization of 1,4-dihydroxyanthraquinone as a compound with "slight" sensitization potential resulted when only two of the 20 guinea pigs tested reacted when given the challenge injection.
The mean score for each of the two guinea pigs that reacted was over 800 which indicates a severe response.
The mean for the entire group response diluted out the severity of this reaction and while only a small portion of any population might react to this material, the reaction for these individuals can be very intense.
Special care should be taken in the handling of this compound to prevent skin contact and sensitization. Salicyl amino guanidine produced erythema and edema in 3 rabbits at 24 hours. Five of the 6 rabbits had developed oriaceousness at 72 hours.
One week after application the "leathery" patches of skin had fissured and had begun to peel off. Irritation classified as severe. 
SKIN SENSITIZATION -Guinea Pigs
